Direct inhibition of oncogenic KRAS by Bacillus pumilus ribonuclease (binase).
RAS proteins function as molecular switches that transmit signals from cell surface receptors into specific cellular responses via activation of defined signaling pathways (Fang, 2015). Aberrant constitutive RAS activation occurs with high incidence in different types of cancer (Bos, 1989). Thus, inhibition of RAS-mediated signaling is extremely important for therapeutic approaches against cancer. Here we showed that the ribonuclease (RNase) binase, directly interacts with endogenous KRAS. Further, molecular structure models suggested an inhibitory nature of binase-RAS interaction involving regions of RAS that are important for different aspects of its function. Consistent with these models, phosphorylation analysis of effectors of RAS-mediated signaling revealed that binase inhibits the MAPK/ERK signaling pathway. Interestingly, RAS activation assays using a non-hydrolysable GTP analog (GTPγS) demonstrated that binase interferes with the exchange of GDP by GTP. Furthermore, we showed that binase reduced the interaction of RAS with the guanine nucleotide exchange factor (GEF), SOS1. Our data support a model in which binase-KRAS interaction interferes with the function of GEFs and stabilizes the inactive GDP-bound conformation of RAS thereby inhibiting MAPK/ERK signaling. This model plausibly explains the previously reported, antitumor-effect of binase specific towards RAS-transformed cells and suggests the development of anticancer therapies based on this ribonuclease.